In this series of projects regarding the accumulation of sequence information of unidentified human genes, we newly deduced the sequences of 40 full-length cDNA clones of human cell line KG-1, and predicted the coding sequences of the corresponding genes, named KIAA0121 to 0160. The results of a computer search of public databases indicated that the sequences of 13 genes were unrelated to any reported genes, while the remaining 27 genes carried sequences which showed some similarities to known genes. Obvious unique sequences noted were as follows. A stretch of triplet repeats was contained in each of three genes: These were GAG(Glu) in KIAA0122 and KIAA0147, and TCC(Ser) in KIAA0150. A stretch of 10 amino acidresidues was repeated 21 times in KIAA0139, and a homologous sequence of 76-78 nucleotides was found repeated 6 times in the untranslated region of KIAA0125. northern hybridization analysis demonstrated that 13 genes were expressed in a cell-or tissue-specific manner. Although a vast number of expressed sequence tags (ESTs) have been registered for comprehensive analysis of cDNA clones, our sequence data indicated that their distribution is very unbalanced: e.g. while no EST hit 7 genes, 85 ESTs fell in a single gene.
Introduction
We have begun a project of sequencing full-length cDNA clones, especially those with relatively large sizes, of human cells to accumulate the structural information of unidentified human genes. 1 " 3 This approach is in contrast to other general approaches which collect and characterize single-run sequences from various cDNA libraries (ESTs) for rapid and comprehensive understanding of expressed genes. 4 As discussed previously and mentioned in this paper, however, the distribution of ESTs among the cDNA sequences examined so far seems to be very unbalanced in spite of their large collection. Deduction of full-length cDNA sequences, especially those with longer sizes, is a formidable task, but we believe that accumulating such information is very useful for the analysis of human genes. Using the strategy that cDNA clones carrying unreported sequences at the 5'-termini are first screened from size-fractionated cDNA libraries and then the cDNA clones of nearly full-length are selected by Northern hybridization analysis, we have already isolated and sequenced total of 120 new cDNA clones, and preCommunicated by Mituru Takanami * To whom correspondence should be addressed. Tel. +81-438-52-3930, Fax. +81-438-52-3931 dieted the coding sequences of the corresponding genes, named KIAA0001 to 0120. 1~3 In this paper, we report the coding sequences of 40 additional new genes and their sequence features as well as expression profiles.
Materials and Methods
The source of cDNA libraries and methods used for sequence analysis, Northern hybridization, computer analysis of sequences and chromosomal mapping of cDNA clones were described previously.
1 Several cDNA clones yielded gaps which were not simply filled by flanking sequence-primed sequencing, due to anomaly of PCR amplification. For analysis of such particular regions, we used clones generated by the deletion method. 
Results and Discussion

Sequence features of analyzed cDNA clones
As in the previous papers, 1 " 3 the clones that carried inserts longer than 2 kb were randomly selected from the libraries constructed from the medium-sized cDNA classes. After the 5'-terminal sequences of the inserts were determined by single-run sequencing, similarities of The nucleotide sequence data reported in this paper were deposited in the GSDB, DDBJ, EMBL and NCBI nucleotide sequence databases under the accession numbers shown in Table 3 . the sequences were searched using the FASTA program, and the clones which showed no significant similarities to reported sequences were selected. Then the 3'-terminal sequences of these clones were analyzed to confirm the retention of a poly(A) tail, and also to eliminate known clones which escaped the initial survey by analysis of the 5'-terminal sequences. The sizes of their inserts were then compared with those of corresponding transcripts by Northern hybridization, and the clones that carried inserts which were more than 90% of the length of the corresponding transcripts were selected and subjected to sequence analysis. After the sequence determination, the integrity of the clones was analyzed by Northern hybridization. In this way, the coding sequences of 40 new genes were predicted. The average size of cDNA inserts was 4,160 bp.
In Fig. 1 , open reading frames are indicated by solid boxes and the first ATG codon by open triangles above the solid boxes. In-frame termination codons upstream of the first ATG codon were identified in 23 clones. It is, therefore, likely that at least 60% of the clones analyzed harbor the complete coding region.
Computer analysis of the sequences was carried out by using the GCG software package; 7 the results are shown in Tables 1 and 2 and also in the figure in the Supplement. Sequence features noted are summarized as follows:
1. Sequences of 13 genes were unrelated to any reported genes, except for EST sequences in the database files. The remaining 27 genes carried sequences with some similarities to known genes (Table 1) .
2. Protein motifs that matched those in the PROSITE motif database were found in 15 genes (Table 2 ).
3. Significant transmembrane domains were identified in 8 genes, 5 in which harbored multiple hydrophobic regions, as judged by the methods of Engelman et al. 8 and of Kyte and Doolittle. 5. Three genes harbored a stretch of triplet repeats as follows: GAG occurred 13 times within a 16 triplet stretch in KIAA0122, GAG occurred 19 times within a 36 triplet stretch in KIAA0147, and TCC occurred 8 times within 9 triplets in KIAA0150 ( Fig. 2A-C) . If one base substitution is included, repeats in each stretch increase more. By searching the previously reported cDNA sequences, we noted that two genes also carried such repeats [8(CTG) in an 11 triplet stretch of KIAA0027 and 8(AGC) in a 10 triplet stretch of KIAA0035]. Therefore, such triplet repeats seem not to be rare cases, but it should be noted that the expansion of triplets was often correlated with genetic disorders such as Huntington's disease [(CAG) n ] and fragile X syndrome [(CGG) n ]. 10 6. A stretch of 10 amino acid-residues was repeated 21 times in KIAA0139 (Fig. 2D) , and a homologous sequence of 76-78 nucleotides was found reiterated 6 times in the untranslated region of KIAA0125 (Fig.  2E ).
7. At least 7 genes (KIAA0128, 0131, 0135, 0137, 0145, 0147 and 0151) were assumed to be involved in signal transduction on the basis of sequence similarities and characteristic protein motifs. Among these genes, the function of KIAA0147 seems to be most intriguing, because the gene retains the GAG repeats mentioned above in addition to the region similar to adenyl cyclase. The KIAA0149 gene is also noteworthy, as it retains a region similar to the receptor tyrosine kinase Tie2, a possible leader peptide and a transmembrane domain in addition to 6 EGF motifs.
It should be pointed out that, whereas KIAA0125 was 7.9 kb, the longest ORF which can be taken was only 495 bases. The possibility remains that the truncated 5'-region retained a real ORF, because the 5'-terminal region of such a long mRNA is often truncated during library construction. Another possibility to be taken into account is that this cDNA clone corresponds to an untranslated mRNA species, as the presence of such mRNA has been recently reported.
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Although a vast number of expressed sequence tags (ESTs) have been registered for comprehensive analysis of cDNA clones, we found that 85 and 51 of ESTs hit KIAA0158 and 0121, respectively, while no EST fell in 7 genes. This result obviously indicates that ESTs which have been registered so far do not represent cDNA species comprehensively.
Expression profiles in tissues
The expression profiles of the sequenced genes were examined with 16 different human tissues and 2 cell lines including the KG-1 cell as a positive control. The results are summarized in Table 3 . Twenty-seven genes were expressed ubiquitously in all the cells and tissues examined, whereas the remaining 13 genes apparently showed variable expression profiles. Although the spectra were different for each gene, most of them seemed to belong to the class of genes whose expression is suppressed in certain tissues. In contrast, it was significant that 3 genes, KIAA0125, 0133, and 0135, were only expressed in a few specific tissues.
As seen in the previously reported genes, 2 ' 3 multiple but discrete bands were recognized in 16 clones; this could be due to alternative splicing, termination, and/or initiation of transcription.
The chromosomal location of these genes was determined by the panel of human-rodent hybrid cell lines (see Table 3 ).
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